3rd ESTRO Forum 2015 S451 proximity of the target to the surface caused higher variations ( Fig. 1c ). Comparing different MC settings to each other, dose differences were equally distributed over the target region. Almost 100% of the voxels passed the γ-index analysis for patient and phantom plans (Fig. 1b, d) .
Purpose/Objective: Knowledge-based planning (KBP) aims to automate plan optimization, increase efficiency and reduce inter and intra-planner variation. RapidPlan™ (Varian Medical Systems) uses a library of patient plans to create a model that predicts a range of achievable dose-volume histograms (DVHs) for new patients and uses these for setting optimization objectives. We benchmarked RapidPlan KBP versus clinical plans for two patient groups, using three different libraries. Materials and Methods: Volumetric modulated arc therapy (VMAT) plans of 60 recent head and neck cancer patients that included sparing of the salivary glands, swallowing muscles and oral cavity, were evenly divided between two libraries, 30A and 30B. Three models were created, Model 30A , Model 30B and Model 60 , the latter by combining libraries 30A and 30B. Knowledge-based RapidArc plans were created for two evaluation groups; EG1, consisting of 15 recent patients where salivary glands, swallowing structures and oral cavity were spared, and EG2, consisting of 15 patients from 2008-2009, shortly after starting our VMAT program, in which only the salivary glands were spared. KBP results were compared against clinical plans (CP) on the basis of the boost/elective planning target volume homogeneity index (HI B /HI E =100*[D2%-D98%]/D50%) and mean dose to composite salivary glands, swallowing muscles and oral cavity (D sal , D swal and D oc , respectively). Results: For EG1, KBP improved HI B /HI E values over CP by 1.0-1.3%/1.0-0.6%. Comparable D sal and D swal values were seen in Model 30A /Model 30B /Model 60 , an average 0.1/1.0/0.8Gy and 4.8/3.7/4.4Gy less than CP D sal and D swal , respectively. However, differences were noted between individual OARs, with Model 30B increasing D OC by 0.1/3.2/2.8Gy over CP/Model 30A /Model 60 . Plan quality was less consistent when the patient was flagged as an 'outlier', compared to the range of OAR/PTV metrics in the plan library. For EG2, KBP decreased D sal by 4.1-4.9Gy on average, while HI B /HI E decreased by 1.1-1.5%/2.3-1.9%. Generating DVH predictions and optimizing a KB plan took <36 s and <15 minutes, respectively. Conclusions: RapidPlan knowledge-based treatment plans were comparable to CP if the patient's OAR/PTV geometry was within the range of those included in the models. EG2 results showed that KBP libraries comprised of plans made by an experienced team can substantially improve OAR sparing compared to CP made at the start of a VMAT program. The present data support the KBP concept, model library sharing between institutes using similar clinical plan protocols and the use of KBP to shortcut the learning curve for complex VMAT planning. Purpose/Objective: Fallback module in RayStation TPS allows for an automated generation of 3DCRT, IMRT, and VMAT plans from original plans of any modality. The system uses a dose mimicking function to create dose distributions as similar to the reference one as possible. The aim of this study was to evaluate and compare the automatically generated VMAT plans with the original Tomotherapy plans; a metric that measures the average line distance between the sampled curves defined by the generated and reference DVHs is used. Materials and Methods: Five patients with high risk prostate cancer were analyzed. A reference Tomotherapy plan (TP) was generated for each patient. For each TP, 4 VMAT fallback plans (FP) were generated (with two, three and four arcs respectively). Three plans were created with 0 (raw fallback), 40 and 80 iterations for each geometry. We took into account as relevant dose values: Dmean, D98%, D95% and D1% for the PTVs; Dmean, V 50 , V 65 , and V 75 for the rectum; Dmean and V 65 for the bladder; V 45 for the small bowel and Dmean for the bulb. Percentage dose differences (%DD)
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